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(57) Abstract 

A machine adapted to print an image as hereinbefore defined 
onto a surface of an edible substrate, the machine including a bubble- 
jet printer head assembly (I), and including containment means (7) 
for containing a liquid food colourant, a surface (8) for supporting 
the said edible substrate (9), said surface and said head assembly 
being movable relative to each other, and control means (10, 12. 13) 
for controlling the said head assembly with printing instructions and 
for causing said relative movement in accordance with the desired 
image to be printed upon an edible substrate. This invention also 
includes a method of printing an image onto an edible substrate. 
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A MACHTNE AND METHOD FOR PRINTING ON SURFACES OF EDIBLE SUBSTRATES 



FIELD OF THE INVENTION 

This invention relates generally to a machine and to a method for printing on an edible 
substrate. In particular it relates to a machine and a method lor printing on an edible 
substrate using bubble-jet technology to produce a polychromatic or monochromatic image 
on an edible substrate by the use of a food dye or edible ink. 

RELATED BACKGROUND ART 

Decorated cakes are well known and have been decorated by hand for many many years. 
Various methods are currently in use, e.g. Hand painting of the design, spraying food 
colouring through a stencil, cutting out shapes from soft icing or marzipan, piping designs 
with molten chocolate, decorative designs with a piping bag of soft icing, applying plastic 
or other types of novelty directly to the cake top. silk screening of images onto plaques 
of sugar or wafer fixed to the cake top or sides, etc. Most celebration cakes are 
decorated by hand and rely on the skill and dexterity of the operative to achieve quality 
results. These types of decorated cakes are however expensive and time consuming to 
produce because of the skilled labour involved and it is not possible with the materials 
and equipment currently available to produce a commercially viable product by hand with 
very fine detail together with a multiplicity of colours or fine shading. 
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DEFINITION OF AN IMAGE. 

The term "image" as used throughout the specification and claims refers to any 
polychromatic or monochromatic design, picture, text or pattern which is required to he 
reproduced hy the invention, 

SUMMARY OF THE INVENTION 

It is an object of the present invention to alleviate the problems and difficulties of known 
methods and apparatus for the decoration of cakes, etc. 

According to a first aspect of the present invention there is provided a machine adapted 
to print an image as hereinbefore defined onto a surface of an edible substrate, the 
machine including a bubble-jet printer head assembly, and including containment means 
for containing a liquid food colourant, a surface for supporting the said edible substrate, 
said surface and said head assembly being movable relative to each other, and control 
means for controlling the said head assembly and for causing said relative movement in 
accordance with the desired image to be printed upon a edible substrate. 

According to a second aspect of the present invention there is provided a method of 
printing an image on a surface of an edible substrate which method comprises arranging 
for relative movement between said surface and a bubble-jet printer head assembly and 
controlling said print head assembly to cause a liquid food colourant to be printed upon 
the substrate in accordance with the desired image. 
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Preferably ihc bubblc-jei primer head assembly is of the lype produced by Canon fnc 
under European Patent Number EP 0 348 181 A2. 

In a preferred method and machine of ihis invention, the' printer head comprises a 
discharge opening for liquid discharge and an eleciriciiy-heal converter. The 
electricity-heat converter has a region formed by oxidation of at least part of an electro- 
conductive material, and the region is adapted to generate heat. 

Preferably the machine of the present invention includes a computer system to store and 
manipulate the image. Preferably the machine of the present invention includes within 
such a computer system encryption means which can only be accessed by a purchaser if 
they first obtain from the supplier the decryption code to unscramble the image. This 
feature enables copyrighted images to be offered to the purchaser whilst still being able 
to guarantee the copyright holder his rightful royalties based on the number of times the 
purchaser utilises the image. 

Preferably the machine of the present invention is capable of printing on both regular and 
irregular substrates. Furthermore it is preferred that the machine be adapted to print on 
surfaces having a degree of three dimensionality. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

An embodiment ot a machine according lo ihe present invention will now be described, 
by way ol example only, by rclerencc lo ihc accompanying drawings in which; 

Figure 1 is a diagrammatic representation of an embodiment 
of a machine according to the present invention; 

Figure 2 is a diagrammatic representation of a method of 
obtaining polychromatic output from the machine of Figure 
1; and 

Figure 3 is an example of the output of the machine of 
Figure 1 showing detail that would not otherwise be possible 
by any other method. 

Referring to Figure 1 of the drawings there is shown a bubble-jet head assembly (1) 
together with a stepping motor (2) for moving the head assembly (1). The stepping motor 
(2) is connected to a power supply (11). A logic board (4) controls the movement of the 
bubble-jet head assembly (1) via the stepping motor (2) across a carriageway (5). A 
pump (6) is provided to clean the bubblc-jei head assembly (I) and deliver the liquid food 
colour to the bubble-jet head assembly (I) from ink reservoirs (7). A movable surface 
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(8) is provided to support an edible medium (9); a stepping motor (10) is connected to 
a dedicated power supply (3) and to a logic board (4) to advance the movable surface (8). 
The required image is stored on magnetic media held within a computer (12) and is 
accessed by entering the required image code via a keyboard, keypad or pointing device 
(13). It* the image is copyrighted it will be protected by an encryption algorithm and may 
only be decrypted by means ot a card reader (14). The image once selected is sent to the 
bubble-jet head assembly (1) via the logic board (4) e.g. as a bitmap, raster image, 
postscript or pcx file etc., which will cause the bubble-jet head assembly (1) to move 
across the carriageway (5) by use of the stepping motor (2) and will then deposit 
colourant taken from the reservoirs (7) at predetermined positions across the top of the 
edible medium. As the bubble-jet print head assembly (1) reaches the end of the 
carriageway (5) the stepping motor (10) will advance the edible medium (9) by moving 
the movable surface (8) a predetermined distance, e.g. 1/4 inch. The bubble-jet head 
assembly (1) will then print in the opposite direction along the carriageway (5 ) until it 
reaches its starting position. The machine will continue the above operations until the 
required picture, pattern or text has been completed. By this method virtually unskilled 
operatives can produce decorated cakes or cake tops to a high resolution and a 
multiplicity of colours e.g. 360 x 360 dots per square inch and 16.7 million colours. 

In a preferred embodiment lour reservoirs are provided housed in a compartment within 
the casing, each containing a food colourant of a different colour. The food colourant 
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can of course be black, while, or any other colour, in the preferred embodimeni however 
ihe four reservoirs contain Yellow, Magenla. Cyan and Black respectively. Each 
reservoir supplies a separate and distinct printing head; by this means it is possible to 
prim a multiplicity of colours which is not possible with machines having a common 
reservoir. In general the machine will also include associated elements such as a power 
supply, a control paneL logic board, and associated wiring. Any suitable means may be 
provided to operate the machine, e.g. a computer, keypad or pointing device. A movable 
surface is provided to move the edible medium, e.g. a tray, conveyor belt or rollers. In 
a preferred embodiment the surface for holding the edible substrate is movable 
longitudinally of the machine by means of a conveyor belt, chain drive, rollers or similar 
device and the bubble-jet head assembly is movable laterally of the machine some 2-10 
mm above the edible substrate. By these means the bubble-jet head assembly at no time 
comes into contact with the edible surface, which also meazns that the machine and 
method of the present invention can print upon an edible substrate having depth variations 
of up to. say, 8 mm. 

In a preferred embodiment the area of edible surface to be decorated can be from a small 
dot up to 297 mm x 420 mm (A3) or any other such size as determined from time to 
lime. 
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The machine ol this invention may be used in conjunction with any suitable edible 
substrate, e.g. Royal icing, gum paste, sugar paste, Iresh cream, cover paste, ice cream, 
butter cream, wafer, rice paper, gelatine, marzipan, fondant, american frosting, 
meringue, boiled icing, chocolate, boiled sugar, confectioners cream, cusiard, 
blancmange, chee.secake filling, pastry, pasiilliage, nut paste, wafer, bi.scuii. cheese, 
potato, pasta, etc. 

Referring to figure (2) there is shown a method by which small dots of different colourant 
may combine lo give a plurality of different colours by the following method. The print 
head (1 Fig 1) moves over the surface of the edible substrate (9 Fig 1) and each head 
deposits flying droplets of colourant which are discharged towards the edible substrate 
according to the instructions received from the computer (12 Fig 1). In the preferred 
embodiment the preferred colours are Yellow, Magenta, Cyan and Black which when 
combined on the edible substrate in varying proportions enable the production of 
polychromatic images to be produced and not just monochromatic images as would be 
produced by machines that have single heads. 

Figure (3) shows an example of the output of the machine in figure (1). It will be seen 
that it is an incredibly intricate picture of three Lions. This is a higher quality image than 
has previously been obtainable on an edible substrate. 
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The machine of this invention enables individual designs lo be produced to the same or 
better standard than hcis hiiherio been commercially teasible and at a fraction of ihe 
labour and material cost. 

The method and machine of the present invention can operate to apply polychromatic as 
well as monochromatic images effectively onto edible substrates. 

It will also be understood that the foregoing structure is capable of variation without 
departing from the spirit and scope of the present invention. 
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CLAIMS 

1 . A machine adapicd lo prim an image as hereinbefore defined onto a surface 
of an edible substrate, the machine including a bubble- jet printer head 
assembly, and including coniainmeni means for containing a liquid food 
ct)lourani. a surface for .supporting the said edible substrate, said surface 
and said head assembly being movable relative to each other, and control 
means for controlling the said head assembly with printing instructions and 
for causing said relative movement in accordance with the desired image 
to be printed upon an edible substrate. 

2. ' A machine according to claim 1 which is adapted to print a polychromatic 

image. 

J. A machine according to claim 2 wherein said containment means comprises 
a plurality of reservoirs for a plurality of liquid food colourants. 

i. A machine according to claim 1 wherein the bubble-jet head assembly is 
of the type comprising a discharging opening for liquid discharge and an 
electricity-heat converter, the clectricily-hcat converter having a region 
formed by oxidation of at least part of an electro-conductive material, and 
the region being adapted to generate heat. 
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5. A machine as claimed in any preceding claim wherein the edible substrate 
is movable longitudinally of the machine and the head is movable laterally 
ut the machine. 

6. A machine as claimed in any one ot claims 1-4 above wherein the edible 
substrate is movable laterally of the machine and the head is movable 
longitudinally of the machine. 

7. A machine as claimed in any preceding claim which includes a computer 
system. 

8. A machine as claimed in any preceding claim which is adapted to be 
operated from a keyboard, keypad or pointing device. 

9. A machine as claimed in any preceding claim which is adapted to control 
the use of any copyrighted images within the system. 

10. A machine as claimed in any preceding claim which is adapted to monitor 
for a copyright holder the number of times a copyright image is printed. 

11. A machine as claimed in any preceding claim adapted to re-si/e any image. 
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12. A machine as claimed in any preceding claim adapted lo change the colour 
of any image or part thereof. 

13. A machine as claimed in any preceding claim in which means are provided 
to limit the ability to recolour images which are covered by copyright. 

14. A machine adapted to print an image (as hereinbefore defined) . 
substantially as hereinbefore described, with referenc*e to figure (1) of the 
accompanying drawings. 

15. A machine according to any one of the preceding claims which includes a 
scanning device lo enable scanning and printing of an image. 

16. A method of priming a image on a surface of an edible substrate which 
method comprises arranging for relative movement between said surface 
and a bubble-jet printer head assembly and controlling said print head 
assembly to cause a liquid food colourant to be printed upon the substrate 
in accordance with the desired image. 
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